It has long been recognized that certain occupations, such as the manufacture or use of some dyestuff intermediates,-have caused an increase in the frequency ofeither papilloma or carcinoma of the bladder. It is unnecessary here to make detailed references to papers on this topic, since an extensive review was written by Goldblatt in 1947. There is little or no certainty, however, as to how far such an occupational risk affects other industries or occupations, and before an occupational risk of this sort can be recognized it is necessary to show that more cases are occurring amongst men employed in a particular environment than occur amongst men not so employed. This comparison makes it necessary to have an estimate of the expected frequency of the disorder that would occur among the same men if no environmental risk were affecting them.
Unfortunately, sickness records for England and Wales are not sufficiently complete to enable an estimate to be made of the frequency with which papilloma or carcinoma of the bladder occurs in living patients, but it is possible to form a reasonably precise estimate of the number of death certificates which mention papilloma or carcinoma of the bladder for males in England and Wales. Such an estimate will give the frequency of death certificates mentioning tumour of the bladder at the average rate for males in England and Wales, a figure not quite the same as the death rate for the disorder, since some of the deaths are assigned to other causes, although the certificate also mentions bladder tumour. For the present purpose the estimate of certificates mentioning tumour of the bladder is more appropriate than the death rate.
It is also possible to obtain a copy of the death certificate of a deceased person, so group.bmj.com on June 25, 2017 -Published by http://oem.bmj.com/ Downloaded from estimate of the number of bladder tumours at the mean rate for males in England and Wales (referred to as the expected number) can be made. The theoretical basis of the calculation is complex, but an understanding of the full details of this basis is unnecessary for forming the estimate, and they have therefore been described elsewhere (Case, 1953) .
The underlying principles of the method, which is a form of cohort analysis, are that the disease becomes progressively more common with increasing age of the individual until 80 is attained, and that the death rate from this cause at any given age has increased in a more or less regular manner between 1920 and the present day. In addition, death rates from all causes have tended to decrease at any given age during the same time.
An extensive study (Case, 1953 ) of the death rates from bladder tumour for the 30 years 1921-50 has made it possible to construct tables of factors (Tables A and B) which will allow these changes to be assessed with reasonable_accuracy when considering a group (cohort) of men originally in a stated age group (Z) who enter a specified environment between certain dates and who are then observed for X years to the date of assessment. The men are considered as having acquired bladder tumours at the rate that would have obtained if the environment under consideration, the date at which they entered that environment, and their age when they did so. It is desirable to define a lower limit for time of employment by the firm (say six months) since people who are only employed for a week or so tend to be migrants and it would be difficult to trace their death certificates when they died. Subsequent withdrawal from the environment by change of occupation or retirement does not affect the method except insofar as it makes the proof of identity of the man and a possible death certificate more tedious. Having compiled such a list of men, which will be described as a nominal roll, it should be set out in the following manner.
The men should be grouped according to the date at which they started work in the environment under consideration; this will be called the date of entry. The dates of entry should be arranged in convenient groups, preferably of five years each, and the date of entry used for the calculation is the date of the midpoint of that group.
The men in each date of entry group should be divided further according to how old they were at that date. This age is termed the age at entry, and these ages should be arranged in groups of 10, or, preferably, five years, and the ages at entry used for the calculation are the ages at the mid-points of these groups. An example of this process is shown in Table 1 . The age groups should be chosen so that the mid-points lie on a figure ending in 2-5, 50, 7 5, or 00
It is now necessary to decide at what date the final assessment is to be made. For example, a process has records extending from 1920 to 1950, and death records have been searched up to January 1, 1950. The final assessment is therefore made at 1950, and this is called the end of the period of observation. This should be chosen in relation to the age of entry groups so that the X values lie on figures ending in 2 5, 5 0, 7*5, or 0-0. All that is now necessary is to multiply the number of men in each small division of Table 1 by the factor from Table A and then by the factor from Table B, the appropriate factors being identified by the value of X, Z, and w for that particular subdivision, add up all these products, and divide by 10,000. This is the estimate of the expected number of death certificates. Table 2 shows the workings of this calculation for the hypothetical population set out in No expert statistical knowledge is required for using the method.
The alphabetical index has been constructed by Miss Margery E. Hosker and Miss Joan T. Pearson.
The work has been carried out under the auspices of the Association of British Chemical Manufacturers.
